The prefrontal cortex exerts top-down influences on several aspects of higher-order cognition by functioning as a filtering mechanism that biases bottom-up sensory information toward a response that is optimal in context. However, research also indicates that not all aspects of complex cognition benefit from prefrontal regulation. Here we review and synthesize this research with an emphasis on the domains of learning and creative cognition, and outline how the appropriate level of cognitive control in a given situation can vary depending on the organism's goals and the characteristics of the given task. We offer a matched filter hypothesis for cognitive control, which proposes that the optimal level of cognitive control is task-dependent, with high levels of cognitive control best suited to tasks that are explicit, rulebased, verbal or abstract, and can be accomplished given the capacity limits of working memory and with low levels of cognitive control best suited to tasks that are implicit, reward-based, non-verbal or intuitive, and which can be accomplished irrespective of working memory limitations. Our approach promotes a view of cognitive control as a tool adapted to a subset of common challenges, rather than an all-purpose optimization system suited to every problem the organism might encounter.
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The matched filter hypothesis for cognitive control
Although our elaborate sensory and motor systems provide detailed information about the external world and make available a large repertoire of actions, this introduces greater potential for interference and confusion. (…) To deal with this multitude of possibilities and to curtail confusion, we have evolved mechanisms that coordinate lower-level sensory and motor processes along a common theme, an internal goal. This ability for cognitive control no doubt involves neural circuitry that extends over much of the brain, but it is commonly held that the prefrontal cortex (PFC) is particularly important (Miller & Cohen, 2001, pp. 167-168) .
Introduction
The prefrontal cortex (PFC) is commonly believed to underlie the most complex of cognitive functions, including language, memory, attention, problem solving, and decision-making. The PFC appears to exert top-down influences on cognition and behavior by biasing competing representations of bottom-up input from the external environment and internal states toward the optimal alternative within a given context (Banich, 2009; Miller & Cohen, 2001; Thompson-Schill, Bedny, & Goldberg, 2005) . Over the past two decades, many studies have implicated this region in shielding working memory from interference from recently presented information, overriding prepotent responses, following rules, preventing distraction, and switching attention between cognitively demanding tasks. We refer to these functions collectively, and not altogether precisely, as "cognitive control." Although the prefrontal cortex is unarguably essential for the regulation of complex behavior, a growing body of research suggests that not all aspects of complex cognition benefit from cognitive control. Here, we review and synthesize this research with a view toward characterizing the circumstances under which limited cognitive control is advantageous, focusing on the domains of learning and creative cognition. In light of this evidence, we propose that tradeoffs between prefrontal and other brain regions exert the necessary level of cognitive control over bottom-up, sensory information that is optimal for performance in common cognitive tasks.
In particular, cognitive control has been described as a process of filtering, in which certain information -in the best case, useless information -is attenuated or discarded (Shimamura, 2000) . In signal processing theory, a matched filter is one that optimally extracts signal from noise in a given context. By loose analogy, here we combine these two notions to advance a matched filter hypothesis (MFH) for cognitive control: Task performance is optimized not simply by the application of high levels of cognitive 
